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(54) Preparation of fragile devices such 
as lead frames 



(57) The invention principally concerns 
a technique of preparing a lead frame for 
semiconductor integrated circuits, 
although the technique is also 
applicable to oihercontact frames. 

A technique is described whereby 
most of the thickness of the material 
over the whole of the iead-frarne foil 
blank's inner area (where the inner 
connections to the integrated circuit 
chip will eventually be) is removed from 
one face to make a generally robust foil 
with a centrally-located recess defining 
a much thinner inner section, the recess 
is filled with some "fixing * material that 
will both provide supffoort for and hold 
in position the thin inner section, and 
furtar material is then removed from the 
other face of the blank so as to form the 
fine inner parts 25 of the lead-frame, 
these being firmly supported, and held 
in place, by the "fixing" material 23 
filling what was the recess in the foil. 
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The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Preparation of fragile devices 

5 This invention concerns the oreoaration of fragile 
devices by the removal' or car: o: a suitable body 
of msrersl (by an etching or similar removal proc- 
ess), and relates oarticuiany, tncugh not exclu- 
sively, :c the formation cf lead-frames useful in 

*0 :onrec:icn with -he packaging cf micro-electronic 
devices such as integrated circuits. 

"he main concept of the invention is convsni- 
3 n[iV 2 escri dec witn reference to lead-fre-mss. 
As s rev we:! known •* .5 pc;$i bir tc rranufec- 

o "/J re very complex ~: ectrcric circuits in the form of 
"cr.ips", :r. which tr.e circuit - containing both pas- 
sive components. such 23 conductors, 'esistors 
anc C3Ccci:ors, and ac::ve co-roo-^nts, such as 
diodes, transistors arc ctrer s em: -conductor ce- 

20 vces - s 'orm.ee on and in tr- = sur-'ace of a finger- 
naii-sicec chio zf siiiccn. : n a Large Scaie 
Integrated csvics the numcer of connections in 
end c : j t cf the chio may wel! be at around the 
hundred mark, but frecu-ntiy chio designers are 

25 pressing for iead counts of s much greater value - 
ccssibiv as high as ±G0. To fit these in within -he 
2vgii£b:e space, the actual conductors forming 
these connections have to be only about a few 
thou iup to 100 microns; wide: tnis is on a par 

30 with 2 numan hair. 

•\'a;uraily, the chip, and its connecters, has to be 
crotecred. and it is common tc encase, or package, 
the chip, usually in a plastics or ceramic material, 
to make a iarger, stronger article which may reia- 

25 lively safaiy be handled curing the construction of 
the device of which the cnip forms a part. One 
possible and result is the familiar Dual Inline Pack- 
ace (DIP), an oblong object the sice of a LEGO 
■RTM) brick with conductor "leas" extending 

40 downwardly therefrom along either side by which 
the DIP may be connected onto a Printed Circuit 
Board {PCSJ-via holes therein. Another - used most 
often where the nomber of connectors to the chip 
is large - is the Flat Pack (FP), a square object that 

45 has its legs on two or all four sides and extending 
below and then outwardly so that it can sit on the 
FC3 with its legs flush with, and soldered to, the 
tracks on the board's surface. Such a result (the 
DIP or F?) is preferably achieved by packaging the 

50 chip together with what is called a "lead-frame" (a 
framework of "radially" extending conductive 
leads that are very fine and fragile on the inside, 
where the 25 micron connections 3re made from 
them to special pads on the chio itself, but are 

55 much coarser, and more robust, on the outside, 
where the connections are made to the PCB). The 
invention is concerned with the preparation of 
fragile bodies like this lead-frame. 
It is common practice to construct a lead-frame 

60 by starting with a foil or sheet blank of relatively 
thick, robust material (robust enough to make the 
legs of a DIP or FP, say), and to remove this mate- 
rial, usually by etching, where it is not required at 
all (the empty spaces between iegs). Unfortunately, 

65 the sheet quantity of material to be removed, cou- 



pled with the very significant oroblems of control- 
ling the removal orocess so as to remove oniy 
wnat ; s required to oe removed, means that it is 
very difficult to start with a 'hick and rcoust foil 
70 and er.c with a lead-frame the inner carts of wnich 
are sufficiently narrow and deiicate. in one conven- 
tional methec. quite suitabie for making a Fiat Pack 
iead-^rame witn oniy a few - say, four or rive - con- 
necters oer side -making 16 c.- 20 in ail four sices), 
75 the 'ead-rrame blank' is masked on either major 
face so as to define these areas wanted it he :on- 
nectcrs, together witn a few temporary sec:;ons 
hoicinc -lie whole together) =r,c unwanted ;the 
?cac5s nstweer. scrr.ectc rs tocetr.er with the can- 
80 trai area where the cnip wili z**), anc cl3ced in a 
cath zf chemical e-cnan; materai untii ail the un- 
wanted materia! nas ceer. etcr.ee away. The result 
is a "skeleton" of conductors -jmrormlv as tnic:-; as 
■ne orcinai snest itvcicaiiy O.irr.m - "CO mxrens • 
35 or so) bur wider cn the outside - perhaps "mm ~ 
1000 microns; than on trie insice loossibiy 0.3mm - 
2G0 microns'). With a low iead count it is accepta- 
ble to form these inner Seacs witn their inner ends 
free, for their thickness 2nd widtr. ma.<e them rea- 
90 sonaoiy rigid. However, with 3 hicner iead count - 
say 20 to 25 connections cer side imaking 20 to 
100 in ail} this is unaccactabie. and i: is necessary 
tc leave un etched a centra!, leed-.'etainir.g, portion 
to which each fine lead end is artacned by a very 
95 narrow neck, then to "fix" the leads by a packag- 
ing operation, and finaily tc choo away the lead-re- 
taining penion (through the narrow necks) 90 as to 
leave the tips of the leads free and ready to* be 
connected to the relevant chip pacs. Unfortunately. 

ICG with a lead count that is higher still - say, 50 con- 
nections per sice (making 200 in all; r, becomes 
necessary to reduce the width of the individual 
leads at their "fine" end to as lirtte as .05 mm (£0 
microns), and the sheer mechanics cf fixing sucn 

105 fine leads, and then chopping away the iead-retain- 
ing portion, becomes almost impossible to man- 
age. The invention seeks to mitigate the problems 
by orovicing the "fixing" support for these very 
fine leads not arrer they have been formed but ce- 

110 fore. More soecificaliy, the invention suggests a 
technique whereby most of the thickness of the 
mateWai over the whole of the lead-frame fcit 
blank's inner area (where the inner connections to 
the cnip will eventually be) is removed from one 

115 face ;o make a generally robust foil with a cen- 
trally-located recess defining a much thinner inner 
section, the recess is filled with some "fixing" ma- 
terial that will both provide suocort for and hold in 
position the thin inner section, and further material 

120 is then removed from the other face of the blank 

so as to form the fine inner parts of the lead-frame, 
these being firmly supported, and held in place, by 
the "fixing" material filling what was the recess in 
the foil. Such a technique is, of course, applicable 

125 to the preparation of many devices in which a frag- 
ile area is formed by the removal of 3 part of 3 
more robust area. 

In one aspect, therefore, the invention provides a 
method of fabricating a generally planar, jheet-iike. 

130 device having a first, robust, are3 and, contiguous 
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therewith, a' second, fragile, area to be constructed 
by removal of some of the material cf which the 
device consists, in which method: 
a) starting with a corresponding generally 
5 pisnar, sheet-like blank, in which both first and 
second areas are robust, some of the material to 
be removed from the blank :o make The second, 
fragiie, are3 is so removed from one major face of 
;he blank. ;o form a recess in the biank; 
■ 0 bi the mus-fcrmed recess is filled with a fixing 
material, so as to suppon anc fix in place -he thin 
area or ciank material constituting the base of the 
:acess; and thereafter 
z\ the remainder of the materia! to be removed 
"5 r'rcm the biank to make the second, fragile, area is 
50 removed from the other major face of the blank, 
so terming the required second, fraciie. srea sup- 
ported and fixed by the fixing material and contig- 
uous with the first, robust, area. 
20 The method of the invention can, as stated her- 
einbefore, be 3 p p I i e d in the fabrication or numer- 
ous types cf device, and sxa moles of these are 
contact sets for efectrical switches, and positional 
sensors. Nevertheless, it is especially suited to the 
25 manufacture cf lead-frames," as described above, 
and is for the mcst pan discusses further herein- 
after with reference to such a use. 

The inventive method is used in the formation of 
a generally planar (that is to say. flat), sheet-like 
30 device, and starts with a corresponding generally 
pianar, sheet-iiks, blank. This blank is a sheet, or 
foil, of material - thus, an articie having an area 
{and length and breadth dimensions) large relative 
to its thickness, 3nd so has two major faces (the 
35 two "sides" of the sheet). 

The material of which the blank is constituted 
naturally depends upon the nature of the device to 
be made. For a iead-frame the material must be an 
electrical conductor, especially one that is suffi- 
40 cientiy malleable -to .allow itself to be shaped by a 
bending operationjsubsequent to the method of 
the invention the robust area of the blank will be 
made into the "legs" of the package, and will need 
to be bent - and perhaps re-bent - out of the sheet 
45 plane and into the correct shape). Typical lead- 
frame materials are made of a suitable metal; 
nickel-iron alloys of fne KOVAR (R.T.M,) or INVAR 
(R.T.M.) type are very suitable, as are copper and 
copper-based alloys such as beryllium-copper, 
50 phosphor bronze (an alloy of tin and cooper with 
up to 0.5 wt% phosphorus), and copper-iron-phos- 
porus alloys like OUN 194 (R.T.M). 

The device to be fabricated is one having a first 
area that is robust and - contiguous therewith (and 
55 probably wholely surrounded thereby) - a second 
area that is fragile. The two terms "robust" and 
"fragile" are used in a fairly relative sense - the 
"fragile" area is one that is significantly less robust 
than the robust area, and vice versa - though 
60 where a lead-frame is concerned the "robust" area 
ends up as the "legs" of the final package, tough 
enough to withstand handling, while the "fragile" 
area ends up as extremely fine conductors a 
hundred or so microns in width. 
65 The method of the invention involves removing 
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material from the second area of the blank (and so 
making thai 3rea fragile!. Naturally, the distribution 
of this removai - where, and how much,' material is 
removed - depends on the type of device. For 3 

70 lead-frame, however, -here are twe distinct classes 
of material to be removed. The first is material re- 
moved simpiy to "thin" the sheet over the whole 
of the definec, second, area, so that it beccmes 
more suitable for forming into the inner leads of 

75 the lead-frame. The second is material removed 
from between those portions that are to be the 
leads, so separating each iead from its neichocurs. 
In ;he first stage it is convenient :c thin the blank, 
from one of its major faces, to roughiy half its 

30 original thickness, while in the second stage the re- 
maining between-lead biank material is removed 
from the other major face, so leaving the formed 
ieads flush with this other majcr face. 
Removal cf material from the blank is accom- 

S5 plished.by any technique suited to the intended 
device. Thus, the methods of remcval include par- 
ticle ablation and laser trimming, but - especially 
for ieaG-frames - chemical etching is the preferred 
technique'. Of course, in this latter case the nature 

SO of the etchant will be chesen to fit the blank mate- 
rial: the methods are well known in the Art, and 
need no detailed comment here - though it may be 
useful simply to note that nickel iron alloys can 
best be etched by ferric chloride/hydrochloric acid 

S5 mixtures, or nitric acid-based materials, whiia cop- 
per and its alloys are preferably dealt with usjng 
either ferric chloride or ammoniacai cupric chlcride 
(REGENEX, for instance). It is also worth pointing 
out that etching (and, indeed, other techniques of 

100 material removal) has to be done selectively - 
some areas are to be removed, some not -and a 
convenient way to arrange this is to "mask" the 
areas nor to be etched with 3 protective coating 
that is unaffected by the etchant to be employed. 

105 Within reason - a degree of "undercutting" of the 
mask is, unfortunately, inevitable, and is the 
greater as the depth of the etching increases - this 
will ensure that only the unmasked, exposed, areas 
are etched away. 

110 In the first stage of the method of the invention 
material is removed from all over the whole of the 
second area of the blank (that area destined to be- 
come the fragile area of the device), so thinning 
that area. It is, of course, possible at the same time 

115 to remove material from the first area (the area 
destined to become the robust area of the device). 
For example, when the device is a lead-frame it is 
naturally a requirement that the robust area end up 
as leads the outer part of which make the legs of 

120 the final package, so that somewhere along the 
way there must be removed from the blank's ro- 
bust area all the material between those portions 
destined to be these leads. At least some of this 
surplus material can, then, be removed at the 

125 same time as the second area is thinned (when us- 
ing a through-mask etching technique this is ar- 
ranged quite simply by so designing the mask that 
the "between-leg" portions remain exposed). Over 
the whole of the first area the between-leg portions 

130 are consequentially subjected to the same thinning 
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as that effected to the second area, and this is in 
fact particularly advantageous because fas de- 
scribed further below) it greatly reduces the degree 
of undercutting of these leg portions as comcared 
5 with a process wherein'all of the deem of the be- 
tween-leg portions is removed at one gc. 

Having thinned the second area of the blank -;he 
method of the invention results in a recess, or 
"well", being formed in the major face of the 

10 blank. The material forming the base of this recess 
wiil, in the second stage, be selectively removed -o 
convert the base inro the final, rragiie area - which, 
in a lead-frame, is the assembly of inner leads. 
However. bec2*jse this -'inai form is so fragile it is 

15 desirable to support the wnofe area before the sec- 
ond stage removal is effected, and this is dene, in 
;he method of the invention, by rilling '.he recess 
with a fixing material :hat will, as required, succor: 
■ and fix in olace tne :hin materia! constituting ;he 

20 base of the recess. This fixing material can, naiu- 
raily, be any appropriate :o the circumstances - 
and, where it is nor to be removed after' the second 
stage material removal has occurred, but is to stay 
as a part cf the final cevice (as is preferred where . 

25 the device is a lead-frame), this fixing material will 
also be approoriate co the type cf device. A lead- 
frame device is to be packaged with an af ecirtcaiiy- 
insuiating packaging material; conventional pack- 
aging material are plastics {such as siiica-fiilac ex- 

30 poxies like POLYSET 4108 (R.T.M.) and NITTO 
HC10 Type 2) and ceramics (such as alumina and 
beryllia), and dearly the fixing materia! shculc be 
compatible with the packaging material. Fixing ma- 
terials compatible with one or other plastics pac:<- 

35 aging material are generally the thermo-serting 
resins, specifically the epoxies (such as those 
named above), while those compatible with one or 
ether ceramics packaging material are generally 
glasses and glass-ceramics. 

40 The recess formed in the blank is filled with fix- 
ing material, arid may in fact be completely filled. 
However, ifmay also only be partly filled - either 
partly in depth', or partly in area. Indeed, in one 
preferred lead frame embodiment a central area of 

45 the recess, big enough to take the chip to which 
the lead frame will be connected, is left completely 
free of fixing material. 

The actual mode of emplacement of the fixing 
material may be whatever is aopropriate. For ex* 

50 ample, a fixing material that is a polymerised plas- 
tics might be "injected" or "squeezed" into place 
in the form of a pasty but flowabie pre-poiymer 
mixture (the final polymerisation then taking place 
in situ); a thermoplastics fixing material might 

55 even be "melted" into place. Similarly, a glassy 
fixing material might be likewise applied, in an un- 
fired form, and then fired in situ. Alternatively, a 
preformed block of material might be forced into 
place, possibly to be held there, securing the frag- 

60 ile area, with some glue. In one preferred case the 
fixing material is a glass-like lithium alumino-sili- 
cate, and is deposited in a glassy state and fired in 
situ to convert it to a glass-ceramic state. 
As intimated above, the fixing material either 

65 may be removed at some later stage or may be left 
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in place serving some useful function. An e;<?: 
of this latter with a lead-frame is the use of .- 
material that is "sticky", and helps to locate 
secure the device in place in the resultant 
70 Once the recess has been filled with the ' 
material the remainder of the material to ■;. • 
moved from the blank in the second area 
moved from the other major face. As in ;r.r. • ; 
the removal of biank material in the first stace. 
75 removaMechnique may be any aopropriatr;. ■ * 
scribed accve. The actusi disposition of :h-„- • 
rial to be removed will also, naturally, be 
appropriate to the device being fabricated; ■ 
lead-frame it is that materia i iyir.g between •: • 
30 portions defining the inner leacs. Moreover : n 
the first stage, biank material can be remo-. -z ~ot 
oniy rrorn the second area but aiso from :■- ;s: 
area. Fo- example, to make a lead-frame h. ■'■-■>? 
thickness of first area .material in ;ne betw*.. _^.c 
S5 portions is removed (from one major face) in .. -e 
first stage, anc the rest - so separating the ' .. V 
■ one from another - is remove a (from the c~.r.. : r ma- 
jor face) in the second srace. 
Any "masking" technicues -required, panic .■! any 
30 to ensure registration of wanted and unw3n;..d 
portions on one face with the corresocncinc 
wanted and unwanted portions on the other face, 
are well known, and need no comment here. 
Having removed blank material in the second 
95 area both from one major face, and then, cner 

supporting the base of the formed recess, from the 
other major face, the device is compiete. If h is a 
lead-frame, for example, it can then be used - a 
chip can be mounted centrally of the second, :rag- 

VQ0 ile, area surrounded by the free ends of the fine in- 
ner leads, these leads can be connected (by wire- 
bonding, perhaps) to the relevant chip pads, the 
whole may then be encased in some suitable pro- 
tector material (often by placing it in a small "box" 

105 sealed with a separate lid), but with the remains of 
the robust blank area - the "leg" portions - project- 
ing therefrom and ready to be bent or other/vise 
mechanically shaoed into the desired "leg" form. 
Alternatively, the lead-frame may be incorporated 

110 within ah. empty, chip-less open-top package (so 
that at some subsequent time the chip may be in- 
serted into place and its pads connected up to the 
inner leads, 3nd a ltd attached and sealed shut). 
The process of making such a device is described 

115 hereinafter in more detail with reference to the ac- 
companying Drawings and the Examples. It Is here 
useful to note that the lead-frame as first con- 
structed commonly has integrated therewith a 
whole series of strengthening and retaining mem- 

120 bers (some of which may be of a plastics, or other 
non-conducting substance), together with a series 
of test points conductivety connected to the "leg" 
portions; some of these extra features of the lead- 
frame are removed once the completed chip-con- 

125 taining package has been made, while others are 
removed after the package and its contents have 
been tested. 

The invention extends, of course, to a device, 
particularly a lead-frame, wherever fabricated by 

130 the method of the invention. 
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Various embodiments of ;he invention are now 
described, though by way of illustration oniy, with 
reference to the accompanying drawings in which: 

Figures 1A. 3, C and D form a sequence of per- 
5 scective, diagrammatic, views showing symboli- 
cally the application of the method of the. 
invention; 

Figures 2A, 8 and C fern another sequence of 
oersoective. diagrammatic, views showing tne var- 
10 icus stages in the application of the inventive 
method to the fabrication cf a leadframe. 

Figures 3A r 8 and C shew :nree "plan" views of 
■nrse leacframe layouts beizre ac;uai use: and 
Figures 4A, 3 and C show respectively end eie- 
15 vation see-through, perspective and *op-ptan see- 
through views of a DIP emoicying a leacframe fab- 
ricated according to the invention. 

The sequence of operations illustrated by the 
"gures \A, 8, C and D series is generally as :cl- 
20 lows: 

A) a pianar. sheet-itke b;ank {10 of ieacf.-arr.e 
material that is overall of a robust construction is 
protected on one surface (tr.e undersurre.ee, as 
viewed) with a mask (11) defining an area which is 

25 to be transformed into the required fragile area.. 
3) Blank material is then removed, through the 
mask, to a depth of roughly half the clank's thick- 
ness, so forming a recess (12) in the undersurfacs, 
ar.d this recess is then filled with fixing material 

30 (13) that will support the fragile area formed in the 
;ina! stage. 

Ci The upper surface (as viewed) of the lead- 
frame blank is now protected with a second mask 

(14) defining the form of the required fragile area. 
35 0) Blank material is then removed, through this 

second mask, right down to the fixing-material- 
rilled recess 12, so forming the desired fragile area 

(15) supported by the fixing material 13. 
Figures 2A, B and C are a series of perspective 

40 views from below [A and 3) and from above (C) 
showing various Stages in the formation of a lead- 
frame. Figure 2A depicts the stage after removal of 
blank material from one major surface so as to 
make the recess in that surface, it is the base of 

45 that recess that will next be turned into the inner 
leads. At the same time as the recess is formed, 
there is removed half the thickness of the blank 
material elsewhere - the between-leg portion - so 
as to form in part the cuter leads/legs of the de- 

50 sired leadframe. 

Figure 2A shows the underneath (as viewed) of 
:he blank after the recess (defined by the dashed 
line 21) has been formed and, at the same time, 
the portions between the eventual outer leads/legs 

55 have been removed leaving these outer leads (as 
22) standing proud for roughly half their thickness, 
in Figure 28 there can be seen in place the fixing 
material (23), which takes the form of a square 
"ring" of material fining snugly within the recess 

60 so as to leave a chip-sized central area (24} unfilled 
(and thus the relevant pan of the recess base un- 
supported). Finally, Figure 2C shows from above 
(as viewed) the leadframe after the remaining un- 
wanted blank material has been removed. From 
65,this Figure it will be clear how the fragile inner 



leads (as 25) are safely supported by the ring of 
fixing material 23 while the outer leads 22 now 
stand free, and support tnemselves. 
The views of Figures 3A, 3 and C are top plan 
70 views of three different iead frames. That of rigure 
3/4 corresponds to the leadframe of Figure 2C, that 
of Figure 35 relates to a yet mere realistic lead- 
frame, white that cf Figure 2C is a slightly enlarged 
view of 3 real leadframe. 
75 The leadframe of Figure 33 is a four-sided oevice 
with 12 leads (as 31) a side {making 52 leads in 
all]. Each lead has a fine, fragile, inner ponton (as 
31/1 and a relatively robust outer penion (as 31 a). 
Within tne general area cf the inner leads 31/ -hare 
80 is a square ring-iiks lead support (of lead fixing 
material) whose inner edge is defined by the .inner 
tips of the leads and whose cuter edge is shown 
by the perimeter Sine (32). Further out from this pe- 
rimeter is a ;ine (33) indicating where the boundary 
35 of the package, forming the desired flat pack, will 
.lie, and just beyond this is a first iead support rind 
(34) of a no n -conductive plastics, Much beyond 
that, in the robust outer lead area, is a second non- 
conductive lead" support ring (35). 3nd beyond that 
90 stiil is a peripheral band of leadframe blank mate- 
rial (36) temporarily holding the cuter ends cf the 
leads together in registration. Finally, just within 
the second support ring 35 each lead widens into a 
test contact ponion (as 37). 
S5 The preparation of the leadframe of Figure 3d is 
as follows. First, frorn one major side of a blank, 
there is removed, to half the depth of the blppk. all 
the material within the recess periphery (as elefinee 
by line 32) and elsewhere between the outer leecs/ 
100 legs, save for the outer ring- 35. Next, the fixing - 
material inner ring (like 23 in Figure 3A) is placed 
in position. Then, all the rest of the between-lead 
blank material, over the entire sunace, is removed 
from, the other side. The finished leadframe may 
105 then be attached to the material which serves as 
the base of the flat pack. Finally, after possibly 
bending the leads into the shape required for use, 
the two suppon rings 34, 35 are placed in position. 
At this stage, a chip may be mounted and con- 
110 nected up to the leadframe; the outer blank mote- 
rial ring 36 may be cut off, and the correct working 
of the chip tested by signals and power sent in and 
out via the test pads 37; a protective covering may 
be added; and finally the leads may be cut just 
115 outside the first suppon ring 34 and bent (if not al- 
ready done) into the required shape for use. 

Figure 3C shows, slightly enlarged, the lead lay- 
out of a real leadframe. It is comparable to Figure 
38 without the latter's two non-conductive suppon 
120 rings, but has 50 leads a side (making 200 leads in 
all). 

Finally, the sequence of Figures 4A, 8 and C 
shows various views of a simple Dual Inline Pack- 
age using a leadframe fabricated in accordance 

125 with the invention. Figure 45 gives a general, per- 
spective view from above, while Figures 4/4 and 8 
are respectively a see-through end elevation and a 
see-through top plan. From these two see-through 
views it will be apparent that the leadframe has 12 

130 leads (41; 6 on each of the two opposed long 



5 



G3 2 173 394 A 



sides) that each have a fragile inner portion (4ii) 
and a robust outer portion [&\o). The inner por* 
•ions 41/ are supported by a "siab" (42) of fixing 
material, and mounted on that, and connected by 
5 wires fas 43) to the inner portion 41/. \s the chip 
Ad), The whoie is encased in a protective package 
\-±5), with the eras of the lead cuter portions 4io 
^rejecting therefrom to form lees. 
The following Examcle is given, 'hough again by 
10 -vay or' illustration only, to show details of one pre- 
ferred method cf the invention. 

zxamole: Preparation of a 1 3 ad frame 

15 Stage > Prelim in a ry p rep a ra tic n- of the lea c'fra m e 
blank 

in the normal way a 0.1 mm sheet of NILC K [an 
ailcy of 54wt°.'o iron, 2 Swig's nickel and 17wt% co- 
ze;:} was cut :o size, piercec with the requisite 
20 tcofinc/locsting apertures, and -.hen vaocur de- 
zrzasac to remove its oily protective coating. The 
surface was -then de-oxidised and slightly rough- 
ened {abraded! by passing it through a conven- 
tional sumice jet scrubber. 

25 

Stage 2 First masking and etching 

Using a standard dry film resist Isminator, a 
0.025mm layer cf a UV-sensitive photo-resist (Du- 
pent's RISTCN i'R.T.M.}, a poiyvinyl-giycidyi acry- 

30 late) was applied to each side of the blank. The 
coated blank 'was then located in an imager (a Du- 
pent PC Printer Ligntbox), and exposed for a suita- 
ble intensity/time to UV light through an 
appropriate ar?//ork master mask, causing partial 

35 polymerization of the unshielded resist layer 3reas. 
After removal of the unexposed (unpolymerised) 
resist, by passing the blank through a resist devel- 
oper containing CHLOROTHENE (R.T.M.) (a trichlo- 
roethane-based solvent), the remaining resist was 

40 baked at 30 3 C (to complete the polymerisation). 
The thus-masked blank was then spray etched, 
using a conventional -ferric chloride etchant at 30°C 
for sufficient time (a. few minutes) to ailow the 
etchant to penetrate about 0.05mm - half the blank 

45 thickness - into the blank material. After washing, 
the remaining resist was then removed by passing 
the blank through a bath of SYNSTRYP (R.T.M.) 
solvent (based on dichloromethane). At this 
stage the blank had a partial lead pattern - only the 

50 larger outer leads - together with a central recess 
covering ihe area of the very much finer inner 
leads etched on one side (the "inner" side) to a 
depth halfway through the material. 

55 Stage 3 Glassing the centra/ recess 

In order to enhance the adhesion of the subse- 
quent glass material to the leadframe, a "furnace 
oxide" coating was then formed on the blank sur- 
face by heating the blank in nitrogen with some 

60 oxygen in a belt furnace to around 900*C over a 
period of half an hour. Then, using 3 graphite 
frame to locate and contain it, a finely powdered 
lithium alumino-silicate glass was applied to the 
central recessed area of the blank, and fixed into 

65 place by. fusing in a furnace to about 9C0°C. 



Stage d Second masking and etching 

After deoxidising the blank (by a 5 minute dip in 
50 o/ o hydrochloric acid at 55' ? CJ, the techniques de- 

70 scribed in Stage 2 above were used to form a pho- 
toresist coating on the ncn-g!assed surface, 
convert this into an approcriate etch-resistant mask 
(the giassed surface was additionally given an 
etch-resistant coating of P.cberrons Chemicals' Se- 

75 sis: 1993, an air-drying liquid resist}, etch away the 
unwanted blank materiel (so defining both the 
"top" naif of the large cuter leads, and tne entire 
deoth of the very much finer inner ieadsi, and re- 
move the residue of :r.s photoresist costing. The 

30 result was the desired 'eac'freme, having iarge, 
self-supporting cuter leads having a depth equal to 
that of the original bisnk and being integral wuh 
the gless-supocrted fir.e inner leads having naif 
that depth. 

CLAIMS 

1. A method of fabricating a generally planar, 
sheet-like, device having a first, rpoust, area and, 

90 contiguous therewith, a second, fragile, area to be 
constructed by removal of some of the mareriai of 
which the device consists, in which method: 

a) starting with a corresoonding generally 
planar, sheet-like blank, in which both first and 

95 second areas are robust, some cf the material :c 
be removed from the blank to make the second, 
fragile, area is so removed from one major faca of 
the blank, to form a recess in the blank; i 

b) the thus-formed recsss is filled with a fixing 
100 material, sc as to support and fix in ptace the thin 

area of blank material constituting the base of the 
recess; and thereafter 

• c) the remainder of the material to be removed 
from the blank to make the second, fragile, area is 
105 so removed from the other major face of the blank, 
so forming the required second, fragile, area sup- 
ported and fixed by the fixing material and contig- 
uous with the first, robust, area. 

2. A method as claimed in Claim 1, applied in 
110 the fabrication of a lead-frame. 

3. A method as claimed in either of the preced- 
ing Claims, in which, where the device is a \e-.~- f 
frame, the material of which the blank is cor.:''' 
tuted is a nickel-iron alloy, or copper or a coppt,.- 

115 based alloy. 

4. A method as claimed in any of the preceding 
Claims, in which, where the device is a lead-frame, 
the "robust" area ends up as the "legs" of the final 
package, tough enough to withstand handling, 

120 while the "fragile" area ends up as extremely fine 
conductors a hundred or so microns in width. 

5. A method as claimed in any of the prrctrli.-v 
Claims, in which, where the device is a lead -fi;;n i!? 
material is removed both simply to "thin" the 

125 sheet over the whole of the defined, second .t.c-:*. 

so that it becomes more suitable for forming into 

the inner leads of the lead-frame, and from be- . 

tween those portions that are to be the lead:-;. 

separating each lead from its neighbours; V: *'■ . 
130 first stage the blank is thinned, from one of 
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jor faces, to roughly half its original thickness, 
while in the second stage the remaining between- 
lead blank material is removed from the other ma- 
jor face, so .leaving the formed leads flush with this 
5 other major face. 

5. A method as claimed in any of the preceding 
Claims, in which the removal of material from the 
blank is accomplished by a chemical, etching, tech- 
nique. 

10 7. A method as claimed in any of the preceding 
Claims, in which, in the first stage, material is re- 
moved both from all over the 1 whole of the second 
area of the blank (that area destined to become the 
fragile are3 of the device), so thinning that area, 

15 and at the same time from the first area (the area 
destined co become the robust area of the device). 

3. A method as claimed in Claim 7, in which, 
where -he device is a lead-frame, the robust area 
material between these portions destined to be the 

20 outer part of the leads is removed at the same 
time as the second area is thinned. 

9. A method as claimed in any of the preceding 
Claims, in which, where the device is a lead-frame, 
the fixing material is a silica-filled epoxy or a glass 

25 or glass-ceramic. 

10. A method as claimed in any of the preced- 
ing Claims, wherein, where the device is a lead- 
frame, a central area of the recess, big enough to 
take the chip to which the lead-frame will be con- 

30 nected.Js (eft completely free of fixing material. 

11. A method as claimed in any of the preced- 
ing Claims, in which, where the device is a lead- 
frame, the material removed from the other major 
face is both that material lying between the por- 

35 tions denning the inner leads and the remainder of 
the thickness of first area material in the between- 
leg.portions. 

12. A method of fabricating a device as claimed 
in any of the preceding Claims and substantially as 

40 described hereinbefore. 

13. A lead-frame wherever fabricated by a 
method as claimed in any of the preceding Claims. 
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